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Why care about
helium reionization?

Plenty of helium

Increases mean free path of
EUV photons

History of the Universe
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The advantages
of helium

The action is lower redshift

Know more about quasars

History of the Universe
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The advantages
of helium

The action is lower redshift

Sources + environment
= no problem, right?

Know more about quasars
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Fanidakis et al (2013)

See also
observations




Hopkins et al (2007)
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Exact shape of
power law?




Need the mean free path, which
is difficult. See every other talk
this week.






Replace complex1ty w1th SImpl1c1ty

Cooray, Sheth (2002)
(1) Create initial linear density and velocity fields

(2) Filter halo using the excursion-set formalism

(3) Adjust halo locations using their linear-order displacements



Mesinger, Furlanetto (2007)

Adjust parameters to match
N-body simulations atz = 3




Draw ionized spheres around
the halos

Flexibility to vary the ionizing-
source model










Find the number of
quasars from QLF

Hopkins et al. (2007)

Place in random halo
above mass threshold




Find the number of
quasars from QLF

Hopkins et al. (2007)

Place in random halo
above mass threshold







Add up the specific intensity from each quasar,
using a frequency-dependent mean free path




Add up the specific intensity from each quasar,
using a frequency-dependent mean free path




Add up the specific intensity from each quasar,
using a frequency-dependent mean free path

post-reionization: during:

Vmin = VHeII



— post—reion
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Post-reionization is
narrow and

By Xy = 0.50, low I
from
dominates



Wide = narrow
Antp 15 2 80
KD, Furlanetto, Mesinger (2013)
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post—reion
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— post—reion

S




— post—reion
— Xygy = 0.80 Significant spread
post-reionization

Low Tt also more likely




post—reion
-- Ar=100Mpc
— Ar= 40Mpc
Ar= 10Mpc

Tett/ <Tey™
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p(t>4) ~ 5%
post-reionization

p(t > 4) ~14%

KD, Furlanetto (2013)
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Post-reionization:

During reionization:

Present and future:



